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COMPLETE SPECIFICATION 



Improvements in and relating to Refrigerating Machines 



We, The Biutish Thomson-Houston 
Company, Limited, a British Company 
having its registered office at Crown 
House, Aldwych, London, W.C2, do 
5 hereby declare the nature of this inven- 
tion and in what manner the same is to 
be performed, to be particularly described 
and ascertained in and by the following 
statement : — 

10 This invention relates to refrigerating 
machines and particularly to such 
machines which employ "evaporators of the 
so-called secondary type. 

It is an object of the invention to pro- 

15 vide a refrigerating 1 machine including an 
improved arrangement for utilising an 
evaporator of the secondary typ e - . 

It is another object of tEe invention to 
provide a refrigerating machine including 

20 a primary evaporator and a secondary 
evaporator and an improved arrangement 
for controlling the operation of the 
primary evaporator in response to changes 
in the temperature of the secondary 

25 evaporator. 

Farther objects of the invention will 
become apparent as the following descrip- 
tion proceeds. t 
The invention consists in a refrigerating 

80 machine including a cabinet containing a 
primary cooling element for cooling an 
upper portion of said cabinet, a cooling 
element arranged in heat exchange rela- 
tionship with the primary element for 

35 removing heat from another portion of the 
cabinet, the secondary element haying an 
evaporating section and a condensing sec- 
tion, and means including a thermal ele- 
ment responsive to the temperature of the 

40 primary element for controlling the opera- 
tion thereof, characterised in that the 
secondary element has a portion of its con- 
densing section arranged in thermal con- 
tact with the thermal element so that a 

45 predetermined load demand on the 
secondary element increases the tempera- 
ture of the thermal element sufficiently to 
control the operation of the primary ele- 
ment to satisfy the increase in load 

50 demand. 

For a better understanding of the inven- 
tion reference may he had to the accom- 
panying drawings in which Fig. 1 is a 
view of a portion of a refrigerator cabinet 
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including the cooling compartment and 55 
provided with a refrigerating machine 
embodying the invention; Fig. 2 is an 
enlarged sectional view on the line 2 — 2 
of Fig. 1 ; and Fig. 3 is an enlarged sec- 
tional view of another view of another 60 
portion of the evaporator shown in Fig. 1. 

Briefly, the refrigerating apparatus 
shown on the drawings -comprises an 
insulated refrigerator cabinet provided 
with an inner metal liner defining a com- 65 
partment to be cooled and a suitable - 
insulated door for elosing the compart- 
ment. The compartment is cooled by a 
primary evaporator of the flooded type 
arranged in the upper portion thereof, and 70 
it is further cooled by a secondary 
evaporator arranged on the outside of the 
liner and secured in heat conducting rela- 
tionship with the 'liner. Heat from the 
secondary evaporator is transferred to the 75 
primary evaporator by an intermediate 
evaporator of the secondary type which is 
removably secured both to the primary 
evaporator and to the liner in heat 
exchange with the condenser portion of 80 
the secondary evaporator. v The primary 
evaporator is controlled by a temperature 
responsive device including a thermal ele- 
ment secured to the primary evaporator in 
the usual manner. A portion of the inter- 85 
mediate evaporator is also secured to the 
primary evaporator adjacent the thermal 
element of the control so that upon a 
sudden load demand on the secondary 
evaporator system warm, vapour will flow 90 
to the vicinity of the control element and 
cause the refrigerating machine to operate 
the primary evanorator even though the 
temperature of the primary evaporator is 
sufficiently low to satisfy the control. 95 

Referring now to the drawing in Fig. 1, 
we have shown a portion of a domestic 
refrigerator in which the cooling compart- 
ment is located, the base portion in which 
the machinery compartment is located 100 
being omitted as it forms no part of the 
present invention. The refrigerator com- 
prises a thermally insulated cabinet 10 
•provided with a metal liner 11 forming a 
cooling compartment and a door 12 for 105 
closing the ooolinff compartment. In the 
upper portion of the cooling compartment 
and suspended from the top wall of the . 
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liner is arranged an evaporator 13. In 
order to provide additional cooling 
capacity in the lower portion of the com- 
partment an evaporator 14 of the 
5 secondary type is secured to the outside 
of the liner 11 within the insulated wall of 
the cabinet. In the form illustrated the 
evaporator 14 comprises a continuous con- 
duit or duct extending back and forth 

10 across the wall of the cooling compart- 
ment; the upper portion of the conduit 
comprises the condensing section of the 
secondary evaporator ; the lower portions 
comprise the evaporating section. Within 

15 the evaporator 14 there is provided a 
quantity of vaporizable liquid which par- 
tially fills the evaporator, the remaining 
space in the evaporator being filled with 
vaporised refrigerant. During the opera- 

20 tion of the evaporator 14 liquid refrigerant 
in the evaporating section is vaporised by 
the absorption of heat; the vapour rises 
to the condensing section and is condensed 
and then returns to the evaporating sec- 

25 tion by gravity. The evaporator 13 is a 
primary evaporator and is supplied with 
refrigerant from a suitable refrigerating 
machine in accordance with the usual 
practice ; this primary evaporator is of the 

30 flooded type and includes a liquid and 
vapour separating header 15 formed by 
indentations in the sheet metal walls of 
the evaporator and a plurality of ducts 16 
communicating with the lower portion of 

35 the header 15 and maintained flooded with 
liquid refrigerant. The evaporator 13 is 
operated normally with liquid refrigerant 
to a level approximately along the centre 
line of the header 15. Vaporised 

40 refrigerant is withdrawn from the header 
through a suction line 17 in the usual 
manner by operation of the refrigerating 
machine, and the periods of operation are 
determined by a control 18 having an 

45 adjusting knob 19. This control starts 
and stops the refrigerating machine in 
response to the temperature of the 
evaporator as determined by a thermal 
bulb or element 20 clamped to the upper 

50 portion of the header 15 above the normal 
level of liquid refrigerant. The control 18 
operates normally to maintain the 
evaporator 13 at temperatures suitable for 
the freezing of ice in the space defined by 

55 the evaporator walls. A suitable shelf 21, 
only a portion of which is shown, may be 
arranged in the evaporator to provide 
additional freezing surface. In order to 
operate the secondary evaporator 14 by 

60 removing heat therefrom, an auxiliary or 
intermediate evaporator, also of the 
secondary type, indicated at 22 is secured 
in heat exchange relation with the upper 
or condensing portion of the evaporator 14 

65 and with a side wall of the evaporator 13 



adjacent the liquid refrigerant containing 
ducts. A plurality of clamps 23 are pro- 
vided on the liner to hold the evaporator 
22 tightly against the liner adjacent the 
evaporator 14 as clearly indicated in Fig. 70 
2 so that heat may readily be transferred 
through the metal liner from one of the 
conduits to the other, and a plurality of 
similar clamps 24 are provided on the side 
wall of the evaporator 13 to hold the upper 75 
or condenser portion of the evaporator 22 
in heat exchange relation therewith. The 
intermediate evaporator 22 thus serves to 
conduct heat from the secondary 
evaporator 14 to the primary evaporator 80 
13 without the necessity of having the 
secondary evaporator 14 extend through 
the liner 11 into contact with the 
evaporator 13. Furthermore, by making : 
the intermediate evaporator readily 85 
removable the^ primary evaporator may be 
taken out for inspection or repair without 
in any way interfering with the secondary 
evaporator. 

During the operation of the refrigerat- ~90 
ing machine it may happen that food or 
other articles placed within the lower por- 
tion of the cooling compartment produce 
a sudden load demand requiring in- 
creased capacity of the evaporator 14 and 95 
it is desirable that the primary evapora- 
tor 13 be maintained in operation 
even though its temperature may be 
such that it would not require opera- 
tion of the refrigerating machine 100 
to maintain . tie primary * evaporator 
within its required range of tempera- 
ture. There is, therefore, provided an 
arrangement responsive to the load de- 
mand of the secondary evaporator for 105 
causing the control 18 to operate and 
satisfy the load demand of the secondary 
evaporator even though it is not in opera- 
tion at the time to satisfy a load demand 
on the primary evaporator. In the 110 
arrangement illustrated and shown in de- 
tail in Fig. 3, a vapour riser or conduit 
25 is connected in communication with the 
topmost coil of the intermediate evapora- 
tor 22 and extends upwardly into thermal 115 
contact with the control element or bulb 
20. Whenever there is an increased load 
demand on the secondary evaporator the 
refrigerant within tne intermediate 
evaporator 22 which is vaporised rises and 120 
increases the temperature within the riser 
25. This increase in temperature is imme- 
diately felt by the control bulb 20 which 
responds to start operation or to ensure 
continued operation of the evaporator 13 125 
to satisfy the demand on the secondary 
evaporator. The primary evaporator is. 
therefore, conditioned to operate at a suf- 
ficently low temperature to transfer the 
heat from the secondary evaporator 130 
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through the intermediate evaporator to 
the refrigerating machine as rapidly as 
possible. The operation of the riser 25 
makes the increased load demand imme- 
5 diately effective in modifying the opera- 
tion of the control without the necessity of 
increasing the temperature throughout the 
primary evaporator. 

The arrangement described above is 
10 particularly useful when the shelves or 
other obstructions are placed in the cool- 
ing compartment so that the* lower por- 
tion of the compartment or cabinet is not 
cooled sufficiently by the normal operation 
15 of the primary evaporator, in which case 
the secondary evaporator is relied on to 
carry a substantial portion of the load. 
This system will operate to provide ade- 
quate capacity of the secondary evapora- 
20 tor even though the food compartment 
should be divided in two separate com- 
partments by a solid shelf or by the plac- 
ing of articles on a grille shelf. 

It will readily be apparent from the 
25 foregoing that we have provided a simple 
and effective arrangement far transferring 
heat from a secondary evaporator to the 
primary evaporator and for ensuring ade- 
quate cooling capacity of the secondary 
30 evaporator, and that the arrangement 
makes these advantages possible without 
the necessity of carrying the secondary 
evaporator through the metal liner of the 
cooling compartment. 

Having now particularly described and 
ascertained the nature of our said inven- 
tion, and in whit manner the same is to 
be performed, we declare that what we 
claim is: — - 

1. A refrigerating machine including a 
cabinet containing a primary cooling 
element for cooling an upper portion of 
said cabinet, a cooling element arranged 
in heat exchange relationship with the 
45 primary element for removing heat from 
another portion of the cabinet, the 
secondary element having an evaporating 
section and a condensing section, and 
means including a thermal element re- 
50 sponsive to the temperature of the primary 
element for controlling the operation 
thereof, characterised in that the 
secondary element has a portion of its 
condensing section arranged in thermal 
55 contact with the thermal element so that 
a predetermined load demand on the 
secondary element increases the tempera- 
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ture of the thermal element sufficiently to 
control the operation of the primary 
element to satisfy the increase in load 60 
demand. 

2. A refrigerating machine according 
to claim 1 in which the primary cooling 
element is of the flooded type having a 
vapour collecting headeT at least a por- 66 
Hon of which extends above the normal 
level of liauid refrigerant in the evapora- 
tor, and temperature responsive means 
including^ a thermal control element 
secured in heat exchange relationship 70 
with the header above the normal level of 
liquid refrigerant in the primary evapora- 
tor for controlling the operation of the 
primary evaporator, and a riser connects 
the upper end of tJie condensing section 75 
of the secondary element in thermal con- 
tact with the thermal element for actuat- 
ing the controlling means upon the occur- 
rence of a piedejfermined increase of load 
demand on the secondary element to 80 
satisfy the increased load demand. 

3. A refrigerating machine according 
to claim 2 including a cabinet provided 
with a metal liner forming a compartment 

to be cooled, a primary evaporator for 85 
cooling an upper portion of the compart- 
ment, a secondary evaporator arranged <m 
the outer wall of the liner in heat con- 
ducting relation therewith for cooling a 
lower portion of the compartment, and an 90 
intermediate evaporator of the secondary 
type for transferring heat from the 
secondary evaporator to lie primary 
evaporator the intermediate evaporator 
having a condensing- portion removably 95 
secured to the primary evaporator, a 
vapourizing portion removably secured to 
the liner adjacent the upper portion of the 
secondary evaporator whereby the inter- 
mediate evaporator may be removed from 100 
the compartment without disturbing the 
primary and secondary evaporators and a 
riser connecting the condensing portion 
of the intermediate evaporator in thermal 
contact with the thermal element. 105 

4. A refrigerating machine constructed 
and operating substantially as hereinbe- 
fore described with reference to the 
accompanying drawings. 

Dated this 24th day of June, 1943. 
A. S. CACHEMAILLE. 
Crown House, Aldwych, London, 
W.C.2. 
Agent for the Applicants. 
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